Higher concentrations of the antibiotic may be used, but above 50 4g/ml growth was retarded compared with the growth of the standard strain. In developing antibiotic resistance it was found that an occasional tube showed poor growth. When this occurred, the organism was subcultured back into a tube of medium containing the same concentration of antibiotic as that to which the organism had previously been exposed, and this was repeated if necessary until good growth occurred. It was found that L. casei readily developed a resistance to chloramphenicol under these conditions. Stock cultures were stored as a liquid culture at 4 C using the medium described by Herbert (1966) with chloramphenicol added to a concentration of 10 )Ug/ml.
On the evening before the test, the organism was subcultured into a fresh tube of maintenance media and incubated at 37°C overnight. This overnight culture was used as the inoculum.
SERUM SAMPLES
Blood was collected from fasting subjects into disposable glass vials. The serum was separated and stored in glass vials at -20°C until required.
RED CELLS
Venous blood was collected into plastic vials containing dry dipotassium ethylene-diamine tetra acetate. As soon after the collection as possible 0 5 ml of packed cells was added slowly to 4-5 ml of 1 % freshly prepared ascorbic acid.
The resulting haemolysate was stored at -20°C until required (Hoffbrand, Newcombe, and Mollin, 1966 (---) . treatment other than sterilization in the hot air oven at 1 70°C for one hour.
One 1-litre and eight 100-ml volumetric flasks, and one 1-ml and one 10-ml graduated pipettes were used for the preparation of the standards. This glassware was cleaned initially by washing in detergent, rinsed several times in tap water, followed by soaking in 1 % HCI. After rinsing several times in distilled water, the glassware was filled with glass-distilled water and autoclaved. This was repeated three times. The glassware was retained exclusively for the preparation of folate standards and subsequently only required rinsing with glass-distilled water after use. SUBSTRATE Double-strength assay medium was prepared as described in Table II , and stored at -20°C until required. For the assay, 500 ml of medium was mixed with an equal volume of distilled water containing 150 mg of ascorbic acid and 10 mg of chloramphenicol base. Fast thawing of the medium was achieved by autoclaving at 10 lb pressure for two minutes. Growth obtained with heated medium did not differ from slowly thawed medium. The solution was thoroughly mixed using a magnetic stirrer, and inoculated with 0-1 ml of an overnight culture of the test organism. The use of enzymatic casein hydrolysate as described by Waters and Mollin (1961) in place of the original acid hydrolysed material considerably enhanced growth of the test organisms ( Fig. 1) and at the same time gave reduced growth in the blank tube.
The basal medium recently described by Cooperman (1967) was compared with our standard medium. Cooperman did not recommend the addition of Tween 80 to his medium, and without this, growth occurred in globules and was generally poor. With added Tween 80, growth improved, and was equivalent to our standard medium using acid hydrolysed casein (Fig. 2) ; however, growth was still inferior to that obtained with our standard medium prepared with enzymatic casein hydrolysate, and this medium was retained for the test. These differences are probably due to changes in the characteristics of the organism after many years of serial subculture.
Semi-automated Technique
An autodilutor was used to sample the serum or other material to be assayed and deliver it, plus 10 ml of inoculated substrate, into a tube. The tubes were closed with disposable plastic caps1 and incubated at 37°C for 20 hours after which growth was measured in a colorimeter.
A Trimatic dispenser2 or similar dilutor was adjusted to sample 0-1 ml and to dilute to 10 ml. Figure 3 .
Techniques Using the Autoanalyzer Serum samples were diluted 1 in 10 with distilled water, using an autodilutor before being placed in the analyzer. This conserved serum and substrate, and reduced the cost of the test. The inoculated substrate is prepared in the manner described for the autodilutor method. The standards, prepared as previously described, were diluted in the same manner as the serum samples.
MANIFOLD DESIGN
An incubation coil was made by winding 210 ft of polythene tubing having an internal diameter of 2-8 mm5 on to a plastic cylinder (Fig. 4) returned to the analyzer, and the coil contents were pumped through the colorimeter and the growth measured (Fig. 6) group.bmj.com on July 7, 2017 -Published by http://jcp.bmj.com/ Downloaded from After incubation, they are placed in the reading section of the instrument where they are mixed and read. The time between mixing and reading is constant, and the colorimeter is of a type particularly well suited to measuring bacterial turbidity. Results are passed to an analogue digital converter which operates a printout unit.
The printout unit also records a serial number and batch number, and should the sample fall outside the range of the colorimeter the instrument indicates this in red print.
Results
Duplicate blood samples were collected from 58 healthy volunteers. The duplicate samples were assayed by both the standard and the autodilution methods to determine the internal precision of each technique. The 116 results obtained by each method were then compared. The paired samples were then labelled A and B. By the standard method the A mean was 6-6 and the B mean 7.08, while the autodilution method gave an A mean of 6-23 and a B mean of 6-1l.
The 95% confidence limits for the standard method were 6-84 ± 1 -41 and for the autodilution method 6-18 ± 1-28. The F ratio for the two methods was 1 21 which was not significant.
Discussion
Two new methods for measuring folate activity are described. Both use a chloramphenicolresistant strain of L. casei and a substrate containing 10 ,ig/ml of this antibiotic. The procedure eliminates the need for sterilization or aseptic addition (Herbert, 1966) The standards were prepared in a similar manner for both methods. They were sampled in the same way as the test samples, and reflected more accurately the test conditions than those that have been prepared quite separately from the preparation of the test samples.
Ascorbic acid was not added to the samples before being assayed, nor was it used when diluting the samples before assay in the AutoAnalyzer. It has been shown that ascorbic acid adversely affects the assay of vitamin B12 (Frost, Lapidus, Plaut, Scherfling, and Fricke, 1952; Waters and Mollin, 1963) , and there are obvious advantages where samples were assayed for both vitamins.
No additional buffer was added, as the buffering capacity of the medium was found to be satisfactory. Harper (1965) came to a similar conclusion.
The medium described by Cooperman (1967) was examined to see if it could replace our standard medium. Growth compared unfavourably with that obtained using our standard medium prepared with enzymatic casein hydrolysate.
The Mecolab system has been modified to enable it to handle large numbers of samples. It has been fitted with a plate taking 40 serum samples at a time, and this gives it a tremendous capacity over a normal working day. It is able to set up tests in duplicate or triplicate as required and is also able to set up at a number of different dilutions. The system has the advantage that it duplicates by sophisticated instrumentation the semi-automated technique. There is no waste of reagents similar to that associated with systems using continuous flow methods, and the unit is extremely simple to operate. The instrument will also be suitable for an automated vitamin B12 assay.
The method using the autodilutor requires very little equipment and is as fast as the fully automated system using the AutoAnalyzer. The setting up is in fact faster, but measuring the growth is still rather tedious. This has been overcome to some extent by the use of a colorimeter fitted with a flow cell.
The method using the AutoAnalyzer enables the system to be used where long incubation times are required in a way that has not previously been described. Quite large coils of polythene tube can be used, provided care is taken to provide a balanced pressure at both ends of the tube. Failure to balance the coil pressure will result in an unsatisfactory colorimeter flow. The
